. The heterogeneous habitat configuration probably allowed the occurrence of marsupials and more rodent species when compared to studies in monocu!ture areas.
The replacement of natural habitats by cultivated areas has been changing the structure ofanimal and plant communities, chiefly in relation to the composition and abundance of species. Mammals playa special role in these disturbed areas and are considered good indicators of the degree of disturbance (SOULE & WILCOX 1980) . Also some opportunistic species, such as herbivore and graminivorous rodents, might become agricultural plagues with extreme population peaks (MUTZE 1990; GALANTE & CASSINI 1994) . Furthermore, in rural areas, many small mammals are involved in the cycles of human parasites acting as natural reservoirs (MELLO 1991; REY 1993; DIOUTAIUTI el of. 1995) .
The ability to understand changes in natural populations due to human disturbance is hampered by the absence of long-term studies. Small mammal populations in rural areas of Brazil are no exception. The only information available are short-term surveys carried out in monocultures (ALENCAR 1969; AMANTE 1975; CARVALHO & BUENO 1975; ENGEL & MELLO 1993) .
While carrying out a five-year eco-epidemiological study on the role of Nectomys squamipes, the water-rat, in schistosomiasis transmission in Sumidouro, State of Rio de Janeiro, Brazil, other species of small mammals were trapped as well. This study presents general observations on the ecology of this small mammal community.
MATERIAL AND METHODS

Study area
The study was conducted in the Pamparrao valley (22°02'46"S, 42°41 '21 lOW), an area of 1.2 km 2 , which is characterised by small rural properties with vegetable plantations, pasture lands and a few small Atlantic Forest fragments. The valley presents several streams and irrigation channels with some flooded areas.
The region presents humid-mesotermic climate (NIMER 1989) , with a wet (November -March) and a moderately dry season (May -August). Mean monthly temperatures varied from 19.6°C to 27.4°C, and monthly rainfall ranged from 0.6mm to 462.9mm (data obtained from Instituto Nacional de Meteorologia do Rio de Janeiro) for the five year study period.
Small mammal captures were carried out at seven line transects (A to G) along the valley. All transects were up gentle slopes, and except D, all of them were placed along small streams. Trap spacing was 13m. Transects A and G were characterised by an open vegetation with sparse thickets, and no canopy in most points. Predominant plant families were Poaceae, Solanaceae, Euphorbiaceae, Fabaceae and Asteraceae. Transect B presented understory, razor grass in some points and sparse high trees. Predominant plant families were Cyperaceae, Poaceae, Verbenaceae, Asteraceae, Fabaceae, Euphorbiaceae and Solanaceae. Transect Chad an open vegetation with razor grass, sparse shrubs and trees, with predominance of Cyperaceae, Poaceae, Onagraceae and Verbenaceae. Transect D was placed in a forest fragment in a small hill, presenting a devastated midstory and a high closed canopy. Transect E was placed in another forest fragment with a dense midstory and high closed canopy. Transect F was characterised by a continuous dense vegetation of Hedychium choronarium (Zingiberaceae).
Field methods
A preliminary species inventory was done from June 1990 until May 1991. Animals were removed for species identification based on morphology and karyotype. Voucher specimens have been deposited at Museu Nacional do Rio de Janeiro.
A capture-mark-recapture study was carried out every other month from June 1991 until July 1996. Captures were done in wire-mesh live-traps (32 x 18 x 20 cm) baited with peanut butter mixed with banana, oat and bacon on manioc slices. Each trapping session comprised five nights, except for transects E, F and G which were trapped for four nights in each session. Transects A,B,C and D had 15 trap stations, transects E and F had 10 trap stations, and transect G had five. Marsupials were marked by tail tattooing and rodents and pouch young by toe-clipping. During the mark-recapture study, trapped species with unknown taxonomy identification were removed to the laboratory.
Analysis methods
Trapping rate of success (number of trapped rats/number of traps), recapture rate of individuals between sessions (number of individuals recaptured between sessions/total number of individuals) were calculated for each species and for all species together. Sex-ratio was tested by chi-square test to detect differences from 1: 1 ratio in relation to the amount of individuals. The residence time was estimated as the number of days between each animal's first and last captures, except for the individuals captured in July 1996. Differences between sexes in relation to residence time were tested by Mann-Whitney test (ZAR 1996) . Species diversity was estimated by Shannon index (MAGURRAM 1988) Total trapping effort was of 12250 trap-nights. Figure I shows the number of individuals per species captured. Only individuals of the five most abundant species were mark-recaptured. The trapping success ranged from 5.8% to 23.1 % with an average of 14.4%, totaling 1756 captures of 540 individuals. N. squamipes and D. aurita presented not only the highest trapping rate of success but were also the most abundant species, followed by A. cursor, P. frenata, and 0. nigripes (Tab. I). The species with the highest recapture rates of individuals were P. frenata, N. squamipes and D. aurita and with the total recapture rate was D. aurita (Tab. I).
.~i -!! 1l Concerning N. squamipes and both marsupials, an average of 60% of individuals were captured until the second day of a capture session (Tab. II). For the other two rodents, 50% of the individuals were captured only after the third day. The small mammal diversity was H'=1.548 and ranged in time from H'=0.883 to H'=1.525 (Fig. 2) . Considering the whole study, transect C presented the highest diversity index (H'= 1.539), followed by transects B (H'= 1.428), E (H'=1.389), G (H'=1.344), A (H'=1.327), F (H'=1.279), and 0 (H'=0.582).
Species accounts
Didelphis aurita Wied, 1826 -common opossum
This species occurred in all transects, mainly in areas oflitter abundance, for most of its food items are found in the litter. One individual was removed and 141 were marked during the entire study. The sex ratio regarding the number of captured individuals did not differ from 1: I (X 2 =0.007, p>0.9). The mean residence time was 64.8 days. Females had significantly longer residence time than males (z=3.l96, p<O.OO I) (Tab. III), and 61.7% ofthe individuals were captured in only one trapping session. This species reproduced from July/August until March with two litters per breeding season and a mean litter size of seven individuals (SD=1.8, range=1 to 9, N=33).
Philander frenata (Olters, 1818) -grey-tour-eyed opossum This species was captured in all transects but predominated in forest and shrubby transects. Thirteen individuals were removed and 68 were marked. The sex-ratio regarding the number ofcaptured individuals was 1.8: 1 (X 2 =5.88, p<0.02).
P.frenata presented mean residence time of 50.8 days, which was not significantly 
Nectomys squamipes (Brants, 1827) -water rat
This species occurred in all transects, but was less abundant on the transect most distant from water (D). Eleven individuals were removed and 171 were marked. The overall sex ratio was biased to males (1.5M: IF; X2=8.006, p<O,005), Mean residence time was 75.4 days without significant difference between sexes (z=O.588, p>O.5) (Tab. IIJ), and 53.8% of individuals were captured in only one trapping session. Reproduction was observed in all seasons with a predominance during and just after wet seasons. This species presented escape behaviour towards the water when released from the traps.
Akodon cursor (Winge, 1887) -field-rat
This species was captured in all transects, chiefly in dry areas with high herbaceous density near the ground (transects A, C, G) . Twenty four individuals were removed and 140 were marked. The overall sex-ratio did not differ from I: I (X 2 =3.457, p>0.05). The mean residence time was 71.9 days, but 70% of the individuals were captured in only one trapping session. There was no significant difference in residence time between male and female (z=1.95, p>0.50) (Tab. III).
Reproductive activity was observed throughout the year with a slight predominance in dry seasons.
Oligoryzomys nigripes (Olfers, 1818) -rice-rat
This species was occasionally captured in the study area, in the same habitat of A. cursor. Ten individuals were removed and 22 were marked. The overall sex ratio was biased to males (4.5M: IF; X 2 =8.905, p<0.005). Two individuals of 0.
nigripes were captured in more than one trapping session (9%). One individual stayed for 75 days and the other for 175 days in the study area. Only three females were captured presenting reproductive activity in the months of July 1992, May 1993 and September 1994.
B%mys /asiurus (Lund, 1841) -field-rat Two adult females of this species were captured in November 1990 (pregnant) and October 1991 (non pregnant). One was captured in thypha vegetation and the other in the herbaceous vegetation of transect A.
Oecomys gr. conc%r (Thomas, 1906) -rice-rat
Only two individuals were captured, one in a forest fragment (transect D) and the other on transect B. A newly-parturitioned female was trapped in November 1990 and a young male in May 1992.
Rattus rattus (Linnaeu, 1758) -common-rat
This is the only introduced species of small mammal registered in the study area. Only one pregnant female was captured on transect G, but they were usually found around dwellings. Thomas, 1911 -spiny-rat Two females ofthis species were captured in August 1991 and in November 1993 on a forest fragment (transects E) and on a shrubby vegetation (transect B).
Trinomys iheringi
Euryzygomatomys guiara Brandt, 1835 -guiara
This species is considered rare and only one individual was captured near a bamboo vegetation of transect B in June 1991.
Two other species of mammals were found in the study area, but were not trapped: the porcupine Sphiggurlls insidiosus and the armadillo Euphractus sexcinctllS.
DISCUSSION
Two other studies in cultivated areas (intensive monocultures) described communities almost restricted to rodent species [MILLS et af. (1992) six rodents representing 95% of the small mammal community; ENGEL & MELLO (1993) seven rodents representing 100%]. These areas presented few dominant species highly susceptible to outbreaks and crashes due to complete harvesting. Contrasting to those studies, the habitat of our study area was often modified by local harvesting, mainly grass cutting and plantation rotation activities. Featuring a heterogeneous landscape with some forest fragments, this kind of habitat configuration allowed, on the one hand, the occurrence of marsupials and more rodent species when compared to monocultures. On the other hand, the community was dominated by D. aurita, which is a generalist species, and by N. squamipes, which occurs in any kind of habitat with water courses (ERNEST & MARES 1986) , including periphery dwellings. Because the habitat of N. squamipes was always present along the entire study area, except for transect 0, this rodent could always be captured. In regart to D. aurita, our results support the hypothesis brought by FONSECA & ROBINSON (1990) , that this species predominates in disturbed areas without predators. Although ALENCAR (1969) reported damages on sugar cane fields caused by HolochiIus sciureus, this has been the only registry we know of a Brazilian wild rodent behaving as an agricultural plague. Therefore, considering that there was no intensive monoculture activity in the study area, no rodent species seem likely to become an agricultural plague Inasmuch as we observed complete landscape alteration between successive trapping sessions, the high variability in capture rate of success (from 5.8% to 23.1 %) could be partly attributed to the human disturbance at trapping transects. However, the overall mean capture rate of success was higher than studies in preserved areas of the Atlantic Forest [STALLINGS et af. (1991) 
Provided that in most cases, all individuals were captured until the fourth day of the trapping session, a five-day trapping session seemed to be adequate for sampling all species, especially for D. aurita, P.frenata and N. squamipes.
The sex ratio of captured individuals biased toward males in P. frenata and N. squamipes can also be related to differences in movement behaviour rather than unequal reproductive effort by parents or any kind of post birth selective adjustment. Data on reproductive biology in captivity of N. squamipes (D' ANDREA et af. 1996) and of P. frenata (HINGST et al. 1998) showed no significant difference neither in offspring sex ratio nor in birth and weaning body weight between sexes. We argued that because males presented more exploratory and longer movements, they were more trappable. Although there were no significant differences in residence time between sexes we observed a predominance of male movements among transects for both N. squamipes and P.frenata. GENTILE et af. (in press) also observed longer movements and larger home ranges in males of P. frenata.
The high variability in diversity observed along the study could be explained by temporal and spatial variation in populations as demonstrated by CERQUEIRA et al. (1995) . The low variance in each month can be due to the large area considered in the study. The association of diversity and habitat heterogeneity can only be observed in multi-year studies such as the present one. Here, the highest diversity were observed in the three most heterogeneous transects. These results reinforce the necessity of long-term inventories in order to understand the dynamics of animal communities (CERQUEIRA et al. 1993) .
The observed richness was lower than in other studies carried out in preserved areas of the Atlantic Forest, which varied from 8 to 23 species (Tab. IV). This simplifyed subset of the Atlantic Forest fauna may be explained by changes in the original vegetation resulting in the absence of arboreal mammal species due to the scarcity of trees, favouring a few generalist species considering the streamside habitat. 
